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Dermatological manifestations of COVID-19 and its therapies: a review
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ABSTRACT

In the beginning of the COVID-19 pandemic when we were still getting used to the rising cases every day and limited
resources to deal them with, the focus was to get a hold of the situation as quickly as possible. Seven months into the
pandemic, the cases are still on the rise but we have gathered some knowledge through the researches getting
published every day, most of which are focused on the involvement of respiratory system, cardiovascular system,
central nervous system, and gastrointestinal system. Dermatological manifestations have not been given their due
importance. Lately, many patients have started presenting with dermatological manifestation sometimes preceding or
sometimes during COVID-19 infection with or without involvement of other systems. This may be beneficial to
clinicians all over the world, to determine potential dermatological signs in COVID-19 and also help in earlier
suspection of the COVID-19 infection. Many cutaneous adverse drug reactions (ADR) to drugs advocated in COVID-
19 treatment are also being reported every day, which are discussed in this review.

Here we attempt to review dermatological manifestations of COVID-19 infections and drug reactions by the drugs
advocated for its treatment and an understanding in its path mechanisms reported thus far. This will help clinicians to
get an insight into what to expect and when to expect in terms of dermatological manifestation of COVID-19 and its
drugs.
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INTRODUCTION

SARS-CoV2 (severe acute respiratory syndrome
coronavirus-2), a novel coronavirus was first reported in
December of 2019 from Wuhan, China, as an etiological
agent causing a new infectious respiratory disease
(coronavirus disease 2019, COVID-19).!

SARS-CoV-2 spread rapidly worldwide through human-
to-human transmission following which COVID-19 was
declared as a pandemic emergency by world health
organization (WHO) on March, 2020.

By October 14" 2020, 38,363,705 patients were
confirmed as COVID-19 cases and total toll of death
reaching up to 1,090,811 patients.

The main clinical manifestations of COVID-19 being
fever, cough, fatigue, dyspnoea and muscle aches.?® The
diarrhoea, olfactory and gustatory impairments are some
recent symptoms to join the list occurring in 5-15% of
patients.*> The skin being the largest organ of the body
was not very far from becoming prey to COVID19 virus.

The main dermatological manifestations were classified
under 5 classes as of-
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Erythematous rash:  Erythematous rash  (47%)
(morbilliform, maculopapular, papulosquamous.
Generally, appear within 6 days of appearance of first
symptom of COVID-19 and involve legs, thighs,
forearms, arms, shoulders, back, chest and abdomen.®

Urticarial eruptions: Urticarial eruptions (19%) pruritic
wheals and plaques, appear on 2-5 days of disease and
involve entire body while in case of urticarial vasculitis
involvement of trunk and limbs is seen.”

Varicella like vesicular eruptions: Nine percent chicken
pox like wvesicles on an erythematous background
predominantly appear on trunk and limbs with mean
duration of appearance being 5 days of disease onset.®

Acral lesions (COVID toes): Nineteen percent acral
ischemia leads to formation of pseudochilblains like
lesions over distal extremities (hands and feet) with mean
duration appearance being 8 days.®

Livedoid eruptions: Livedoid eruptions (6%) a retiform
pigmentation predominantly over lower extremities
seldom breaking into ulcers which heal onto give
porcelain white scarring presents on 1-3 days of disease
onset.*0

Recently two more classes acrocyanosis bluish
discoloration of fingers and toes which appears as early
as third day of disease onset and Retiform purpura
appearing on 5-15 days of disease onset predominantly
involving buttocks, back and abdomen. %2

Were added to the pre-existing list of symptoms along
with many other isolated cases of different cutaneous
features.

Based on the evidence published to date, the cutaneous
manifestations of novel coronavirus are similar to those
caused by other common viral infections, all owing to
their mostly similar pathogenesis.

The rashes (morbilliform, papulosquamous) characteristic
of the acute phase of the inflammatory response
generated by viral infection, could appear early in
infection. Whereas Acral lesions and/or chilblain-like
lesions (COVID toes) could be a late manifestation of
inflammatory processes or microthrombotic events in the
immune phase of disease.’* Some studies tried to
establish a temporal relationship between skin lesions and
the severity of systemic symptoms. For e.g.- pseudo-
chilblain was associated with less severe pulmonary
disease in contrast to livedoid presentations which were
associated with worse pulmonary involvement.**

CLASSIFICATION OF SKIN LESIONS DUE TO
SARS COV2

After reviewing many articles and case reports on
dermatological manifestations of COVID-19 worldwide,
we got the understanding that some clinical features were
more commonly found, while some were individual
presentations. Hence, we decided to categorize all the
features into established presentations and isolated
presentations in their respective age groups (Table 1).15%

Table 1: Classification of dermatological manifestations in COVID-19 patients in their respective age groups.

Adult Paediatric

Established

Erythematous rash-
Morbilliform rash,
Maculopapular rash,
papulosquamous rash
Urticaria and

Urticarial vasculitis
Vesiculobullous rashes-
Varicella-like papulovesicular
exanthema

Acral ischemia-Lupus
erythematosus (LE)-like
chilblains of feet (COVID toes)
COVID-19-related vasculitis-
Livedo reticularis

Erythema multiforme like
lesions

Retiform purpura

Acute generalized
exanthematous pustulosis
(AGEP)-like rash

Isolated

Symmetrical drug-related
intertriginous and flexural
exanthema (SDRIFE)-
like erythematous rash

Idiopathic plantar hidradenitis

Neutrophilic dermatosis

Acute acral cyanosis

COVID red half-moon nail sign

Dengue like Petechial rash

Androgenetic alopecia (AGA)
Pigment disorders-Diffuse
melanoderma of acute onset
(periorbital dyschromia)

Dry gangrene

Eosinophilic panniculitis
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Established Isolated

Hand-foot-mouth
disease

Acute haemorrhagic
edema of infancy

Chickenpox like
vesicles

Varicella-like
exanthem

Ulcerated facial skin

P. Rosea like
lesions

Maculopapular rash

Kawasaki disease
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Histopathological findings in COVID-19 skin

In maculopapular  eruptions:  Epidermis  shows
dyskeratotic cells, ballooning multinucleated cells and
sparse necrotic  keratinocytes  with  lymphocytic
satellitosis and nests of Langerhans cells. In Dermis-
diffuse telangiectatic blood wvessels, Perivascular
spongiotic  dermatitis and a dense perivascular
lymphocytic infiltration eosinophilic rich around swollen
blood vessels with extravasated erythrocytes are seen.
Edematous dermis with many eosinophils, cuffs of
lymphocytes around blood vessels in lymphocytic
vasculitis and intravascular microthrombi in small dermal
vessels is present. 26

In cases of urticaria like rash: Superficial perivascular
inflammation with eosinophils and lichenoid pattern, and
sometimes Slight vacuolar-type interface dermatitis with
occasional necrotic keratinocytes may be seen.?’

In cases of vasculitis: An inflammatory infiltrate in wall
of dermal or subcutaneous vessels (which can be
neutrophilic, lymphocytic, or granulomatous), red blood
cell extravasation, variable fibrinoid necrosis of vessel
walls, and leucocytoclasia is seen. Further on DIF
staining, deposits of immunoglobulin, complement, or
fibrin in the vessel wall can be seen.?®

In case of vesicobullous eruptions: Vacuolar degeneration
of the basal layer with multinucleate, hyperchromatic
keratinocytes and dyskeratotic cells with mixed
inflammatory infiltrate are present.?

In cases of livedoid vasculopathy: Thrombogenic
vasculopathy accompanied by extensive deposition of
C5b- 9 and C4d within the microvasculature are seen.*®

In cases of acral pernios: A diffuse dense lymphoid
infiltrate of the superficial and deep dermis, and signs of
endothelial activation (swelling and infiltration) with
mild superficial perivascular dermatitis are present.3!

Pathogenetic mechanism of
manifestations in COVID-19

dermatological

The pathological mechanisms of skin lesions in COVID-
19 patients remain poorly understood.

Cutaneous manifestations in COVID-19 may be
classified into two major groups regarding their
pathomechanisms- (A) Clinical features similar to viral
exanthems, due to direct effect of COVID19 virus. (B)
Cutaneous eruptions secondary to systemic consequences
caused by COVID-19 (especially wvasculitis and
thrombotic vasculopathy).

SARS-CoV-2 is a single-stranded RNA virus composed
of 16 non-structural proteins (NSP 1-16) with specific
roles in the replication of coronaviruses.®® Where, NSP3
has the ability to block the host’s innate immune response

and promote cytokine expression, while NSP5 can inhibit
interferon (IFN) signalling, and NSP16 avoids MAD5
(melanoma differentiation-associated gene recognition,
while depressing innate immunity.®*

Different morphological lesions and pathogenesis
implicated in their appearance- Vesicular lesions have
been commonly described with COVID-19. Pathogenesis
has been poorly understood; however, the presence of
multinucleated ballooning cells suggests a direct
cytopathic effect, lending weight to the hypothesis that
lesions are due to COVID-19 virus related cytopathy.®

COVID-19 progression is related to an extreme rise in
inflammatory cytokines including interleukin (IL)2, IL7,
IL10, GCSF, IP10, MCP1, MIPI A, and TNFo. The
increase in the pro-inflammatory cytokines, in particular,
IL6 is associated with severe pneumonia and it can have
deleterious effects on the adaptive immune system.%¢ In
these subsets of patients, overactive immune responses
may induce immunopathological conditions, named as
cytokine storm and in some individuals leads to
macrophage activation syndrome (MAS)-like, often
causing a fatal outcome.?” Cytokines could reach the skin
and stimulate dermal dendritic cells, macrophages, mast
cells and lymphocytes, in addition to polymorphonuclear
cells and promote eruptions such as erythema, urticarial
lesions, vesicles and others.

Hammining et al identified the metallopeptidase named
angiotensin-converting enzyme 2 (ACE2) as the
functional receptor for SARS-CoV responsible for an
epidemic outbreak during 2003-2004.%8 Using IHC
methods, it was found that the surface expression of
ACE2 protein was present on lung alveolar epithelial
cells (pneumocytes), macrophages, enterocytes of the
small intestine, arterial and venous endothelial cells,
arterial smooth muscle cells including the skin in the
basal layer of the epidermis, endothelial cells of dermal
blood vessels and eccrine adnexal tissue.>® The ACE2
receptor is also widely expressed on endothelial cells in
multiple organs, suggesting that endotheliitis could occur
in several sites as a direct consequence of viral
involvement and host inflammatory response.

Varga et al revealed viral inclusion structures in
endothelial cells across vascular beds of different organs
in some patients with COVID-19.#° This showed direct
viral infection of endothelial cell and diffuse endothelial
inflammation. COVID-19-endotheliitis could explain the
systemic impaired microcirculatory function in different
vascular beds and their clinical sequelae in patients with
COVID-19. SARS-CoV2 binds to ACE2 by spike protein
(S) and this allows entry of virus inside the cell.** In
order for virus to complete entry into the cell following
this initial process, the spike protein has to be primed by
a protease (TMPRSS2) to complete this process.*? The
expression of this protease (TMPRSS2) is androgen
dependent, and this maybe the reason why males are
more commonly and severely affected by COVID-19.%
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Complement activation (C5b-9 and C4d) by SARS-CoV-
2 spike glycoproteins has been seen in retiform purpura.
In pseudo chilblain and purpuric lesions, an obliterative
microangiopathy consisting of endothelial and intensive
myointimal growth with complement activation has been
observed. This mechanism, together with increased
vascular permeability, could contribute to obliterative
vascular lumen and haemorrhage in COVID patients.*

A proper understanding of these pathomechanisms will
help in formulating newer therapies for treating
dermatological manifestations of COVID-19.

There has always been a diagnostic dilemma regarding
the origin of cutaneous features in the course of COVID-
19 infection, whether the dermatological signs are a result
of COVID-19 infection or just an ADR to the drugs
implicated in the treatment of patient. Keeping Proper
timeline of the appearance of lesions and monitoring and
correlating the severity of COVID symptoms with
dermatological manifestation may help to rule out the
underlying cause in some crossover cases.

Here we are discussing some common drugs advocated in
treatment of COVID worldwide and summarising some
common drug reactions reported by them (Table 2).%°

Table 2: Drugs advocated in treatment of COVID-19 and cutaneous manifestation of ADR because of them.

Drugs Adverse effects |
Acute generalized exanthematous pustulosis,

Antimalarials-
Hydroxychloroquine and chloroquine

Urticaria, pruritus, rashes
Flares of psoriasis and exfoliating lesions,
Stevens-Johnson-like syndrome

Mucocutaneous dyspigmentation
Generalized red or purple skin rashes
Anaphylaxis

Azithromycin-

DRESS syndrome

Cutaneous leukocytoclastic vasculitis
Fixed drug eruptions.

Blanchable violaceous morbilliform rash
Lichenoid drug eruption

Colchicine

Alopecia

Toxic epidermal necrolysis-like reaction
Erythema-nodosum-like lesions.

Remdesivir

Ivermectin

Skin rashes
Swelling of ankles and hands

Allergic skin reactions such as Urticaria and Rash
Stevens-Johnson syndrome/toxic epidermal necrolysis,

Oseltamivir

Angioedema

Allergic or an idiosyncratic cutaneous drug reaction
Acneiform eruptions,
Alopecia

Ribavirin

Localized scleroderma

Maculopapular lesions
Skin dryness, Pruritus and rash
Injection site reactions,

Psoriasis

Alopecia

Interferons

Sarcoidosis
Lupus

Cutaneous vasculitis lesions
Lichenoid drug reactions
Maculopapular drug eruptions

Protease inhibitors (ritonavir/lopinavir)

Exfoliative erythroderma
Stevens-Johnson syndrome or TEN

Injection site reactions
Acneiform eruptions
Folliculitis

Corticosteroids

Skin atrophy

Telangiectasia
Hirsutism

Stria

Continued.
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Drugs Adverse effects
Tocilizumab Skin hypersensitivity reactions,

Psoriasiform dermatitis
Skin rashes

Anakinra

Injection-site reactions

Cellulitis
Palmoplantar pustulosis-like eruption
Herpes zoster and simplex activations

JAK inhibitors (Baricitinib)

Melanoma and nonmelanoma skin cancers

Urticaria, Rash, Angioedema
Psoriasiform-like lesions

Anti-TNF biologics (Adalimumab)

Lupus-like syndromes
Cutaneous vasculitis

Granulomatous reactions
Anaphylactic reaction
Facial vasculitis rash

IVIG treatments

Maculopapular rashes

Erythema multiforme
Alopecia
Generalised dilution in skin color

Zinc supplementation

Menkes kinky hair disease

Trichoptilosis

Vitamin C Nil

ANTIMALARIALS

Hydroxychloroquine and chloroquine have antiviral
activity against COVID-19 in vitro and small-
uncontrolled clinical studies and has been the mainstay
for treatment as well as prophylaxis for health care
workers in the beginning of pandemic.

Cutaneous adverse events of antimalarials include
cutaneous eruptions such as acute generalized
exanthematous pustulosis, urticaria, pruritus, dry skin,
rashes, flares of psoriasis and exfoliating lesions,
Stevens-Johnson-like syndrome, mucocutaneous
dyspigmentation, alopecia and bleaching of hair.*®

Azithromycin

In the recent treatment guidelines issued by AIIMS New
Delhi, azithromycin is indicated in all mildly
symptomatic patients practicing home quarantine.
Azithromycin has immunomodulatory and anti-
inflammatory properties hence Combining
hydroxychloroguine with the antibiotic azithromycin has
been associated with positive patient outcomes according
to a low-powered French study: Skin adverse events of
azithromycin are generalized red or purple skin rashes,
blistering, skin peeling, toxic pustuloderma, anaphylaxis,
DRESS syndrome, cutaneous leukocytoclastic vasculitis,
and fixed drug eruptions.*

Colchicine

Colchicine is being used for its anti-neutrophilic
immunomodulatory effect; it decreases the chances of

severe pulmonary involvement, organ failure, and death
which are due to cytokine storm and inflammatory
process. Skin side-effects of colchicine include diffuse,
blanchable, violaceous, morbilliform rash, lichenoid drug
eruption, alopecia, toxic epidermal necrolysis-like
reaction, erythema-bullous, and erythema-nodosum-like
lesions.*

Remdesivir

It is being advocated in moderately symptomatic
hospitalised patients of COVID-19 and with CT score
>12 according to their recent CT scan chest. Remdesivir
shuts down viral replication by inhibiting a key viral
enzyme, the RNA polymerase. The drug, which is given
intravenously, and the most common adverse events is
skin rashes.*®

Oseltamivir

This has also been approved for the treatment of
pandemic influenza A and B treatments. Oseltamivir
inhibits the viral neuraminidase and, blocks the release of
viral particles from host cells. Oseltamivir can cause
Stevens-Johnson syndrome/toxic epidermal necrolysis,
angioedema, allergic, or idiosyncratic cutaneous drug
reactions.*®

Favipiravir

Favipiravir is a nucleoside analogue that is well-known as
a broad-spectrum antiviral drug with a lower side-effects
profile. Its oral preparation recently being marketed under
the name of FABIFLU is being widely used in mildly
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symptomatic cases of COVID-19. No significant data
was collected regarding the cutaneous side effect of
favipravir.*

Umifenovir

inhibits membrane fusion of the viral envelope and spike
S protein/ACE2 interaction. Basically, inhibiting the
fusion and entry of virus inside the cells. There are no
reports on the skin reaction of umifenovir.*®

Ribavirin

It is a broad antiviral against respiratory viruses such as
influenza A and B viruses and parainfluenza 1 virus. Side
effects of ribavirin include acneiform eruptions, alopecia,
localized scleroderma, maculopapular, and eczematous
lesions, skin dryness, pruritus, and rash. +°

Interferon alpha-2a

interact with the toll-like receptors and can inhibit the
viral replication. Cutaneous side-effects of interferons are
injection site reactions, psoriasis, eczematous drug
reactions, alopecia, sarcoidosis, lupus, cutaneous
vasculitic lesions, psoriasis, and lichenoid drug
reactions.*

Protease inhibitors (ritonavir/lopinavir)

These agents inhibit 3-chymotrypsin-like protease.
Cutaneous adverse events of antiretroviral drugs include
maculopapular drug eruptions, exfoliative erythroderma,
Stevens-Johnson  syndrome or toxic epidermal
necrolysis.*

lvermectin

It has antimicrobial, anti-cancer properties and antiviral
properties against wide range of viruses including
SARSCOV2. It acts by inhibiting the host importin
alpha/beta-1 nuclear transport proteins, which are part of
a key intracellular transport process that viruses hijack to
enhance infection by suppressing the host antiviral
response.*

Some of the cutaneous side-effects include, swelling of
ankles and hands and allergic skin reactions such as
urticaria, rash, redness.

Steroids

Short term Corticosteroids have anti-inflammatory
functions and they can suppress the inflammation during
COVID-19 associated acute respiratory  distress
syndrome. Skin side-effects of steroids include
folliculitis, acneiform  eruptions, skin  atrophy,
telangiectasia, erythema, edema, acne, hirsutism, and
stria.*®

Barcitinib

Janus kinase (JAK) inhibitors block viral entry into
pneumocytes and can inhibit inflammatory mechanisms
in COVID-19 infection. Palmoplantar pustulosis-like
eruption, allergic skin rashes, herpes simplex, and herpes
zoster infections, melanoma and nonmelanoma skin
cancers, urticaria, rash, angioedema are some of the
cutaneous side effects.*

Tocilizumab

Tocilizumab, a humanized monoclonal antibody against
IL-6 receptors, which is the chief cytokine responsible for
the uncontrolled cytokine and chemokine response
known as a “cytokine storm,” and this condition leads to
the over-activation of effector T cells and production of
pro-inflammatory cytokines. Skin infection, pruritus, skin
hypersensitivity reactions, psoriasiform dermatitis are the
cutaneous side-effects of tocilizumab.*®

Anti-IL 1 (Anakinra)

IL-1 blockade with anakinra helps in checking hyper
inflammation during COVID-19 infection. Cutaneous
side-effects of anakinra include rash, injection-site
reactions, and skin infections such as wound infection,
cellulitis.®

Anti TNF-a biologicals

Severity of COVID-19 corresponds to the Higher TNF-a
levels; hence adalimumab has been tried with success in
some patients. Cutaneous side-effects of anti-TNFs
include infusion and injection site reactions, psoriasis and
psoriasiform-like ~ lesions,  lupus-like  syndromes,
cutaneous vasculitis, cutaneous infections, eczematous
reactions, lichenoid eruptions, granulomatous reactions,
cutaneous lymphoma, epithelial skin cancers or
melanoma.*

INTRAVENOUS IMMUNOGLOBULIN (IVIG)

High-dose intravenous immunoglobulin (IVIG) collected
from recovered Coronavirus-19  patients  may
protect against COVID-19 and strengthen the immune
system of new severe and treatment-resistant
patients. Skin adverse events of IVIG treatments include
anaphylactic reaction, facial vasculitic rash, urticaria,
maculopapular rashes, petechiae, eczema, erythema
multiforme, and alopecia.*®

Zinc

Elemental zinc (50 mg) supplementation is also advised
in mildly symptomatic cases of COVID-19. Increased
intracellular zinc concentrations efficiently impair
replication in a number of RNA viruses. Zinc along with
chloroquine has been shown to enhance cytotoxicity and
induce apoptosis.*®
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There are no cutaneous adverse events reported thus far
but long-term zinc supplementation can cause copper
deficiency, hence it is advised to keep a close eye on
signs of copper deficiency like generalised skin color
dilution and Menke’s kinky hair disease in future.*’

Vitamin C

It is an antioxidant with anti-inflammatory properties,
influences cellular immunity and vascular integrity.*
There is potential role of high doses of vitamin C in
ameliorating inflammation and vascular injury in serious
cases of COVID-19 causing sepsis and acute respiratory
distress syndrome (ARDS). Hence it is now
recommended in mild symptomatic cases practicing
quarantine at home. No side effects are reported so far,
because of water soluble nature of vitamin C.*

CONCLUSION

In the era of COVID-19 pandemic, where we see more
and more publications stating various unforeseen
presentations of COVID-19 infection, there is limited
research when it comes to its cutaneous manifestations.
COVID-19 being a viral illness, its cutaneous
manifestations are similar to any viral illness and more.

Lately, many patients present with dermatological
manifestation seldom preceding and in majority during
COVID-19 infection. The order of appearance of these
manifestations in combination with other symptoms of
COVID-19 have major diagnostic and prognostic value.

Many cutaneous adverse drug reactions to drugs
advocated in COVID-19 treatment are also being
reported and with the fast-developing vaccine against
COVID-19, getting to know the side effects of every drug
is paramount, so that every clinician will get an insight
into what to expect and when to expect in terms of
dermatological manifestation of COVID-19 and its drugs.
Through this article, we tried to present a brief review of
some of the current cutaneous abnormalities observed in
patients of COVID-19 perse and due to the drugs
advocated for its treatment.
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